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Description 

[0001 ] This invention relates general to the field of ac- 
tuating hydraulically controllable downhole tools and, in 
particular to, a remotely operated service tool having a 
self-contained hydraulic system for actuating hydrauli- 
cally controllable downhole tools disposed within a well- 
bore. The invention relates to a method and apparatus 
for actuating a downhole device, and more particularly 
relates to a method and apparatus for hydraulically ac- 
tuating a downhole device from a remote location 
[0002] The background to the invention will be de- 
scribed, by way of example, in connection with setting 
a packer assembly in a wellbore that traverses a hydro- 
carbon formation 

[0003] Heretofore in this field, during the treatment 
and preparation of the wellbore for production, a packer 
assembly and sand control screen along with a service 
tool are run into the wellbore on a work string. The set- 
ting of the packer assembly against the casing is typi- 
cally accomplished by manipulating the service tool. 
The success of such operations is dependent upon the 
ability to reciprocate the service tool vertically or to ro- 
tate it relative to the packer assembly. It has been found, 
however, that rotational displacement of the service toot 
in deviated wells is difficult to perform reliably because 
of f rictional binding between the work string and the cas- 
ing. Accordingly, vertical reciprocal movements have 
been preferred for setting and releasing packer assem- 
blies in such instances. 

[0004] During run-in, the packer assembly is mechan- 
ically locked in the unset condition by shear pins and 
anti-preset lugs that support the weight of the packer 
assembly along with the hang weight of other compo- 
nents such as a swivel shear sub, blank pipe, a sand 
control screen, a polished nipple, a tail screen, and a 
packer assembly. The shear pins and anti-preset lugs 
can safely support the combined weight of the downhole 
equipment. The shear pins are rated to yield to a preset 
shearing force to separate and release the service tool 
after the packer assembly has been set. It has been 
found, however, that in deviated or otherwise obstructed 
wellbores, shear pins designed to shear in response to 
vertical reciprocation may be damaged and the packer 
assembly may sometimes be inadvertently preset in re- 
sponse to frictional loading between the packer assem- 
bly and the wellbore in tight spots. 
[0005] It has also been found that when operating in 
slanted or deviated wellbores, it is sometimes difficutt to 
transmit sufficient force downhole from the surface to 
set mechanically actuated packer assemblies. The fric- 
tional engagement between the wellbore and the work 
string interferes with the transmission of the necessary 
mechanical force to set the packer assembly. 
[0006] To overcome these difficulties, pressure may 
be applied to the fluid column within the work string to 
transmit the required packer assembly setting force. For 
example, the packer assembly may be set by dropping 



a ball through the work string into the service tool. Pres- 
surized fluid is then pumped down the work string to 
shear the shear pins, thereby setting the packer assem- 
bly. During gravel packing or frac packing operations, it 

5 is desirable to remove the ball from the service tool. It 
has been found, however, that in slanted or deviated 
wellbores or in tapered work strings it is difficult to re- 
verse the ball out of the work string. In addition, it has 
been found thatthe ball, in certain installation, may dam- 

10 age downhole equipment when it is run-in the service 
tools. 

[0007] WO 98/55731 describes an electro-hydraulic 
well tool actuator. EP 099342 describes a remotely con- 
trollable well control system. 

15 [0008] Therefore a need has arisen for an improved 
service tool for running and setting a packer assembly 
in a wellbore. A need has also arisen for an improved 
service tool for setting a packer assembly without the 
need for trans lati on al or rotational movement of the 

20 service tool with respect to the packer assembly and 
without the need for running a ball into the service tool. 
A need has further arisen for such a service tool that can 
set a packer assembly in a deviated or slanted wellbore. 
[0009] The present invention disclosed herein com- 

25 prises a service tool for hydraulically actuating a down- 
hole device from a remote location. The service tool uti- 
lizes hydraulic pressure for actuating the downhole de- 
vice without the need for translational or rotational 
movement of the service tool and without the need for 

30 running a ball into the service tool. The service tool of 
the present invention may be used in any wellbore in- 
cluding a deviated or slanted wellbore. 
[001 0] The service tool of the present invention com- 
prises a downhole hydraulic fluid source, a hydraulic flu- 

35 id passageway that provides a communication path be- 
tween the downhole hydraulic fluid source and the hy- 
draulically controllable device, a valve disposed within 
the hydraulic fluid passageway and a downhole elec- 
tronics package. The downhole electronics package re- 

40 ceives a signal from a surface installation to operate the 
valve from the closed position to the open position, 
thereby transmitting hydraulic pressure from the down- 
hole hydraulic fluid source to the hydraulically controlla- 
ble device and actuating the hydraulically controllable 

45 device. 

[001 1 ] The hydraulic fluid source may include a hous- 
ing and a sleeve that define a hydraulic fluid chamber 
therebetween having hydraulic fluid contained therein. 
The sleeve may be slidably disposed about the housing 

50 and has first and second positions relative to the hous- 
ing. The sleeve may be operated from the first position 
to the second position, responsive to hydrostatic pres- 
sure, once the valve is operated from the closed position 
to the open position. The sleeve and the housing may 

55 also define an atmospheric air chamber therebetween 
having air contained therein. 

[0012] The downhole electronics package may in- 
clude a transducer that receives the signal from a sur- 
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face installation. The transducer may be selected from 
a variety of transducers that are suitable for down hole 
reception of a signal including, but not limited to, an 
acoustic transducer, a pressure reception of a signal in- 
cluding, but not limited to, an acoustic transducer, a 
pressure pulse transducer, an electromagnetic trans- 
ducer and the like. The transducer may receive the sig- 
nal and relays the signal to the controller of the valve. 
The downhole electronics package may also include a 
battery pack to provide a source of electrical power. 
[0013] In a first aspect of the present invention, there 
is provided a method for actuating a downhole device 
comprising the steps of: sending a signal to a downhole 
electronics package; establishing a communication 
path between a self-contained downhole hydraulic fluid 
source and the downhole device in response to the sig- 
nal; transmitting a hydraulic fluid from the self-contained 
downhole hydraulic fluid source to the downhole device 
through the communication path by utilising hydrostatic 
pressure from an annulus surrounding the downhole de- 
vice to urge the hydraulic fluid from the self-contained 
downhole hydraulic fluid source to the downhole device; 
and actuating the downhole device in response to the 
hydraulic fluid. The method may also include operating 
a valve to establish a communication path between the 
downhole hydraulic source and the downhole device 
and utilizing hydrostatic pressure to transmit the hydrau- 
lic fluid from the downhole hydraulic source to the down- 
hole device. 

[0014] In the method of the present invention, the sig- 
nal may be sent to a downhole electronics package from 
a surface installation. Thesignal may be an acoustic sig- 
nal, a pressure pulse signal, an electromagnetic signal 
or other suitable signal the may be received downhole. 
[001 5] The actuation of the downhole device may fur- 
ther include the setting a downhole device such as a 
packer assembly, or the manipulating a downhole de- 
vice such as a siidingly sleeve, a fluid control device or 
a well control device. Additionally, the actuation of the 
downhole device may be achieved by axially shifting a 
component of the downhole device or rotatably operat- 
ing a component of the downhole device. 
[0016] In an embodiment, the step of transmitting hy- 
draulic pressure further comprises the step of operating 
a valve from the closed position to an open position. 
[0017] In an embodiment, the step of sending a signal 
to a downhole electronics package further comprises 
sending a signal from a surface installation. 
[001 8] In an embodiment, the step of sending a signal 
to a downhole electronics package further comprises 
sending an acoustic signal, a pressure pulse signal or 
an electromagnetic signal. 

[001 9] In an embodiment, the step of transmitting hy- 
draulic pressure from a downhole hydraulic source to 
the downhole device further comprises utilizing hydro- 
static pressure to transmit the hydraulic pressure from 
the downhole hydraulic source to the downhole device. 
[0020] In an embodiment, the step of actuating the 



downhole device further comprises setting a downhoole 
device. The downhole device in this embodiment in pref- 
erably a packer assembly. 

[0021] In an embodiment, the step of actuating the 
5 downhole device further comprises manipulating a 
downhole device. 

[0022] in an embodiment, the step of actuating the 
downhole device further comprises axially shifting a 
component of the downhole device. 
w [0023] In an embodiment, the step of actuating the 
downhole device further comprises rotatably operating 
a component of the downhole device. 
[0024] In one embodiment, the method further com- 
prises the step of simultaneous with said transmitting 
is step, compressing air in an air chamber to dampen the 
response to the hydrostatic pressure. 
[0025] In an embodiment, the step of sending a signal 
from a surface installation to a downhole electronics 
package further comprises sending an acoustic signal, 
20 a pressure pulse signal or an electromagnetic signal. 
[0026] In an embodiment, the step of establishing a 
communication path between a downhole hydraulic 
source and the downhole device further comprises op- 
erating a valve from a closed position to an open posi- 
25 tion. 

[0027] In an embodiment, the step of transmitting hy- 
draulic pressure from a downhole hydraulic source to 
the downhole device further comprises utilizing hydro- 
static pressure to transmit the hydraulic pressure from 
30 the downhole hydraulic source to the downhole device. 
[0028] In an embodiment, the step of actuating the 
downhole device further comprises setting a downhole 
device. The downhole device in this embodiment is pref- 
erably a packer assembly. 
35 [0029] In an embodiment, the step of actuating the 
downhole device further comprises axially shifting a 
component of the downhole device. 
[0030] In an embodiment, the step of actuating the 
downhole device further comprises rotatably operating 
40 a component of the downhole device. 

[0031] According to another aspect of the invention 
there is provided an apparatus for actuating a hydrauli- 
cally controllable device disposed in a wellbore compris- 
ing: a self-contained downhole hydraulic fluid source 
45 storing hydraulic fluid proximate the hydraulically con- 
trollable device; a hydraulic fluid passageway providing 
a communication path between the self-contained 
downhole hydraulic fluid source and the hydraulically 
controllable device; a valve disposed within the hydrau- 
50 Nc fluid passageway; and a downhole electronics pack- 
age receiving a signal from the surface to operate the 
valve from a closed position to an open position, thereby 
transmitting hydraulic pressure from the downhole hy- 
draulic fluid source to the hydraulically controllable de- 
55 vice by utilising hydrostatic pressure from an annulus 
surrounding the hydraulically controllable device to urge 
the hydraulic fluid from the self-contained downhole hy- 
draulic fluid source to the hydraulically controllable de- 
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vice, thereby actuating the hydraulically controllable de- 
vice. 

[0032] In an embodiment, the hydraulic fluid source 
further comprises a housing and a sleeve slidably dis- 
posed about the housing, the sleeve and the housing 
defining a hydraulic fluid chamber therebetween having 
hydraulic fluid contained therein, the sleeve operating 
from a first position to a second position relative to the 
housing in response to hydrostatic pressure once the 
valve is operated from the closed position to the open 
position. 

[0033] In an embodiment, the sleeve and the housing 
further define an air chamber therebetween having air 
contained therein. 

[0034] In an embodiment, the downhole electronics 
package further comprises an acoustic transducer, a 
pressure pulse transducer or an electromagnetic trans- 
ducer. 

[0035] In an embodiment, the downhole electronics 
package further comprises a battery pack. 
[0036] In an embodiment, the hydraulically controlla- 
ble device is a packer assembly. 
[0037] In an embodiment the operation of the valve 
from the closed position to the open position allows the 
sleeve to operate from a first position to a second posi- 
tion relative to the housing in response to hydrostatic 
pressure in the annulus such thatthe air in the aircham- 
ber is compressed to dampen the movement of the 
sleeve from the first position to the second position, and 
simultaneously the hydraulic fluid in the self-contained 
hydraulic fluid source is urged from the self-contained 
downhole hydraulic fluid source to the hydraulically con- 
trollable device, thereby actuating the hydraulically con- 
trollable device. 

[0038] In an embodiment, the downhole electronics 
package further comprises 

[0039] In an embodiment, the downhole electronics 
package further comprises an acoustic transducer, a 
pressure pulse transducer, or an electromagnetic trans- 
ducer. 

[0040] In an embodiment, the downhole electronics 
package further comprises a battery pack. 
[0041] In an embodiment, the hydraulically controlla- 
ble device is a packer assembly. 
[0042] Reference is now made to the accompanying 
drawings, in which: 

Figure 1 is a schematic illustration of an offshore oil 
and gas platform operating an embodiment of a 
service tool according to the present invention; 
Figures 2A-2F are quarter-section views of an em- 
bodiment of a service tool according to of the 
present invention in the run-in position that is at- 
tached to a packer assembly in the unset position; 
and 

Figures 3A-3F are quarter-section views of an em- 
bodiment of a service tool according to the present 
invention after operation of the service tool and ac- 



tuation of a packer assembly to the set position. 

[0043] Referring to figure 1, a service tool operably 
coupled to a packer assembly in use with an offshore oil 
5 and gas platform is schematically illustrated and gener- 
ally designated 10. A semi-submersible platform 12 is 
centered over a submerged oil and gas formation 14 lo- 
cated below sea floor 1 6. A well 1 8 extends through the 
sea 20 penetrating sea floor 16 to form wellbore 22 
io which traverses various earth strata. 

[0044] Platform 12 has hoisting apparatus 24 and a 
derrick 26 for raising and lowering pipe strings such as 
work string 28. Attached to the lower end of work string 
28 is service tool 30 that is landed within the bore of 
is packer assembly 32. As will be explained in greater de- 
tail below, packer assembly 32 has mechanically actu- 
ated slips which set expandable annular seal elements 
34 against the inside bore of tubular well casing 36. 
Packer assembly 32 is actuated by hydraulic fluid from 
20 service tool 30. Service tool 30 is remotely operated by 
a signal generated at surface installation 38. After set- 
ting packer assembly 32, service tool 30 remains sealed 
against the inner bore of packer assembly 32 to, for ex- 
ample, allow a gravel laden slurry to be pumped through 
25 the work string 28 and the service tool 30 into annulus 
40 between the casing 36 and a sand control screen 42. 
A seal is provided above and below formation 14 by ex- 
panded annular seal elements 34 carried on packer as- 
sembly 32 and expanded annular seal elements 44 ear- 
so ried on packer assembly 46. During the gravel pack op- 
eration, the annulus 40 is filled with slurry, and the slurry 
is pumped through perforations 48 formed in the side- 
wall of the well casing 36 into the surrounding formation 
14. 

35 [0045] Even though Figure 1 depicts a cased vertical 
well, it should be noted by one skilled in the art that the 
service tool of the present invention is equally well-suit- 
ed for operation in uncased wells, deviated wells, in- 
clined wells or horizontal wells. 
40 [0046] Referring now to figures 2A - 2F, the service 
tool 100 of the present invention is rigidly locked onto 
packer assembly 102 during the initial run-in operation. 
According to this arrangement, the service tool 100, 
packer assembly 102 and all the equipment which is 
45 hung off of packer assembly 1 02 are run-in through the 
bore of casing 36 as an assembled unit. As best seen 
in figure 2E, a group of separation shear pins 1 04 having 
appropriate shear strength for supporting the packer as- 
sembly hang weight connect the packer assembly man- 
so drel 1 06 to the service tool mandrel 1 08. The shear pins 
1 04 are rated to safely support the combined weight of 
the downhole equipment, and are rated to yield to a pre- 
set shearing force to separate and release the service 
tool 100 from the packer assembly 102 after setting 
55 packer assembly 1 02. 

[0047] Referring specifically to figure 2A, service tool 
100 includes a hydraulic power unit 110. Hydraulic pow- 
er unit 110 has an inner mandrel 112. Disposed about 
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inner mandrel 1 1 2 is an air chamber piston 1 1 4 and an 
air chamber sleeve 116. Disposed between air chamber 
sleeve 116 and inner mandrel 112 is air chamber 118. 
Also disposed about inner mandrel 112 is a retainer 
member 120. Between retainer member 120 and air 5 
chamber piston 114 is an annular housing extension 122 
having a port 124 therein. Air chamber sleeve 116 in- 
cludes a port 125. Disposed about inner mandrel 112 is 
a retainer member 126. Atmospheric air may be con- 
tained within air chamber 118. 

[0048] Below air chamber 1 1 8 and disposed about in- 
ner mandrel 112 is a hydraulic piston 128, a hydraulic 
sleeve 130 and a retainer member 132. Disposed be- 
tween hydraulic sleeve 130 and inner mandrel 112 is a 
hydraulic fluid chamber 1 34 that contains hydraulicf lu id. 
Disposed between retainer member 132 and innerman- 
drel 112 is a hydraulic fluid passageway 136. 
[0049] Referring now to figure 2B, a control assembly 
138 is disposed about inner mandrel 112. Control as- 
sembly 138 includes a battery pack 140 that provides 
electrical power to a transducer 142. Transducer 142 
receives signals from surface installation 38 of figure 1 
in the form of acoustic signals, electromagnetic signals, 
pressure pulse signals or other suitable signals that may 
transmit information from a remote location to transduc- 
er 142, such methods being well- known to those skilled 
in the art. Disposed within hydraulic fluid passageway 
136 is a valve 144 that may be operated responsive to 
signals received by transducer 142. 
[0050] Referring now to figures 2C - 2D, at the lower 
end of inner mandrel 112 is a connector member 146 
that is th readably attached to a connector member 148. 
Th readably and sealably connected to connector mem- 
ber 148 is outer housing 150. Outer housing 150 in- 
cludes the lower end of hydraulic flu id passageway 136. 
The upper portion of service tool mandrel 1 08 extends 
into outer housing 150. Outer housing 150 includes an 
outer housing extension 152. Disposed between outer 
housing extension 152 and service tool mandrel 108 is 
operating piston 1 54 which includes an operating piston 
extension 156. The relative movement of operating pis- 
ton extension 156 and service tool mandrel 108 is pre- 
vented by shear pins 184 as best seen in figure 2E. 
[0051] Below operating piston extension 156 is a 
transfer support assembly 158 that includes a group of 
anti-preset lugs 160 carried by a collet 162. Anti-preset 
lugs 1 60 are engaged against the lower shoulder of an- 
nular flange 1 64 which is formed on a tube guide exten- 
sion 166. Setting sleeve extension 166 is aligned to re- 
ceive sleeve 168. The hang weight of packer assembly 
102 is transmitted through a setting sleeve 1 70 through 
the anti-preset lugs 160 and collet 162 to service tool 
mandrel 108. As such, packer assembly 102 and the 
equipment attached thereto are supported by the work 
string 28 through service tool mandrel 108, anti-preset 
lugs 160 and setting sleeve 170. This configuration re- 
sults in a decoupling of handling forces which arise dur- 
ing the run-in procedure with respect to shear pins 1 04. 



[0052] The service tool 1 00 is provided with a locking 
flange 1 72 which is engaged by a shoulder portion 1 74 
of the collet 1 60. Collet 1 60 is held in its position shown 
in figure 2E by its finger portions 176 having their head 
portions 1 78 received in a detent groove 1 80 formed in 
the service tool mandrel 108 above the upper shoulder 
of the locking flange 172. The head portion 178 is en- 
gaged and prevented from deflecting by a piston shoul- 
der 1 82 which forms a part of operating piston extension 
156. 

[0053] As best seen in figures 2E - 2F, connected to 
the lower end of setting sleeve 1 70 isconnectorsub 1 86. 
Disposed between connector sub 186 and packer as- 
sembly mandrel 106 is a slip ring assembly 188 that is 
used to retain the seal element 1 90 and casing slips 1 92 
of packer assembly 102 in the set position. 
[0054] It should be apparent to those skilled in the art 
that the use of directional terms such as above, below, 
upper, lower, upward, downward, etc. are used in rela- 
tion to the illustrative embodiments as they are depicted 
in the figures, the upward direction being towards the 
top of the corresponding figure and the downward direc- 
tion being toward the bottom of the corresponding fig- 
ure. It is to be understood that the downhole compo- 
nents described herein, for example, service tool 100, 
may be operated in vertical, horizontal, inverted or in- 
clined orientations without deviating from the principles 
of the present invention. 

[0055] The operation of service tool 100 and packer 
assembly 102 will now be described with reference to 
figures 3A - 3F, wherein service tool 1 00 and packer as- 
sembly 102 are shown following their operation. Trans- 
ducer 42 receives a signal from surface installation 38 
to initiate the actuation of a hydraulically controllable de- 
vice such as packer assembly 1 02. Transducer 1 42 con- 
verts the signal to an electrical signal that is used to open 
valve 144, as best seen in figure 3B. Once valve 144 is 
open, the hydrostatic pressure within annulus 40 down- 
wardly biases air chamber piston 114, air chamber 
sleeve 116, hydraulic piston 128 and hydraulic sleeve 
130, as best seen in figure 3A. The hydraulic fluid in hy- 
draulic chamber 134 may now pass through hydraulic 
fluid passageway 136 and valve 144. As best seen in 
figure 3D, the hydraulic fluid downwardly biases oper- 
ating piston 154 including operating piston extension 
156 and accumulates in hydraulic fluid reservoir 194. 
[0056] Operating piston 154 is guided for movement 
along the external surface of the service tool mandrel 
1 08 by outer housing extension 152. Once the hydraulic 
pressure is increased to a level great enough to cause 
shear pins 1 84 to shear, operating piston 154 is permit- 
ted to drive sleeve 168 downwardly against annular 
flange 1 64 of setting sleeve extension 1 66 as best seen 
in figure 3E. Collet 162 remains in place as operating 
piston 154 is driven downwardly until shoulder 182 
clears head portions 1 78, thereby permitting it to deflect 
and also permitting transfer support assembly 158 to 
move downwardly along the locking flange 172. There- 
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after, the spring loaded anti-preset lugs 160 retract ra- 
dially inwardly. When this occurs, the hang weight of 
packer assembly 102 is transferred from anti-preset 
lugs 1 60 to shear pins 1 04. 

[0057] Setting sleeve 1 70 is movable relative to pack- 
er assembly mandrel 106. Setting sleeve 170 is moved 
downwardly relative to packer assembly mandrel 1 06 in 
response to continued extension of operating piston 
1 54. As operating piston 1 54 nears the limit of its exten- 
sion along service tool mandrel 108, slips 192 are en- 
gaged and set against the inside bore of the well casing 
36 as best seen in figure 3F. 

[0058] Because the packer assembly mandrel 1 06 is 
anchored onto the service tool mandrel 1 08 by separa- 
tion shear pins 104, setting sleeve 170 continues its 
downward movement relative to packer assembly man- 
drel 106. Once the desired slip setting pressure has 
been achieved and packer assembly 1 02 is securely an- 
chored in place, service tool 1 00 can then be released 
from the packer assembly 1 02 by pulling the work string 
28 upward. Additionally, prior to pulling work string 28 
and service tool 100 out of wellbore 22 a formation con- 
ditioning or sand control operation may be preformed 
such as a high rate water pack, a frac pack, a gravel 
pack or the like. 

[0059] According to the foregoing arrangement, serv- 
ice tool 1 00 attaches to packer assembly 1 02 in such a 
way that packer assembly 1 02 can be run, set and serv- 
ice tool 1 00 released from packer assembly 1 02 without 
any kind of rotation of service tool 100. The hang load 
is transferred from the separation shear pins 1 04 by the 
anti-preset lugs 1 60. Accordingly, any weight hanging 
below packer assembly 1 02 is not applied to separation 
shear pins 1 04 during the run-in procedure. Anti-preset 
lugs 106 are locked in the supporting position during 
transit by the set of shear pins 1 84 which lock operating 
piston extension 1 56 to service tool mandrel 1 08. Move- 
ment of operating piston 154 in response to the transfer 
of hydraulic fluid from hydraulic fluid chamber 134 
through hydraulic fluid passageway 136 into hydraulic 
fluid reservoir 194 causes pins 184 to shear, such that 
collet 1 62, which holds anti-preset lugs 1 60 in place, be- 
comes unsupported, thereby permitting collet 162 to 
carry anti-preset lugs 1 60 to a new position which per- 
mits anti-preset lugs 1 60 to retract, thereby transferring 
the hang weight to separation shear pins 1 04. 
[0060] Continued movement of operating piston 154 
downwardly brings sleeve 168 of service tool 100 to 
bear against setting sleeve extension 166 of packer as- 
sembly 102, thereby moving the outer parts of packer 
assembly 1 02 relative to packer assembly mandrel 1 06, 
and in doing so, expanding seal elements 190 and set- 
ting slips 192. After slips 192 have been securely set 
and annular seal elements 190 have been expanded, 
separation pins 104 are sheared. Movement of service 
tool 100 is then possible by straight up or down move- 
ment of work string 28 at the surface. 
[0061] As a result, the unique service tool 100 of the 



present invention provides for remote actuation of a hy- 
draulically controllable device such as packer assembly 
102. Remote actuation is achieved utilizing surface in- 
stallation 38 to generate a signal that is received by 

5 transducer 136 of hydraulic power unit 110. This allows 
for the highly reliable use of hydraulic fluid transfer to 
operate the hydraulically controllable device without ax- 
ial or rotational reciprocation of service tool 1 00 and 
without the need to drop a ball down through work string 

10 22 or run a hydraulic line from the surface. 

[0062] Even though the service tool of the present in- 
vention has been described with reference to operating 
packer assembly 102 using hydraulic power unit 110 to 
axially shift operating piston 154, among other compo- 

15 nents, it should be noted by one skilled in the art that 
the service tool of the present invention is equally well- 
suited for actuating other hydraulically controllable 
downhole devices. For example, the service tool of the 
present invention may be used to rotatably operate com- 

20 ponents in a downhole device in order to achieve a de- 
sired result. Similarly, the service tool of the present in- 
vention may be used to hydraulically initiate the actua- 
tion of a valve from either the closed position to the open 
position or the open position to the closed position, to 

25 hydraulically initiate the shifting of a sliding sleeve or to 
hydraulically initiate the actuation of similarly operated 
downhole devices. 

[0063] It will be appreciated that the invention de- 
scribed above may be modified. 

30 

Claims 

1. A method for actuating a downhole device (102) 
35 comprising the steps of: sending a signal to a down- 
hole electronics package (1 38); establishing a com- 
munication path between a self-contained down- 
hole hydraulic fluid source and the downhole device 
in response to the signal; transmitting a hydraulic 

40 fluid from the self-contained downhole hydraulic flu- 
id source (134) to the downhole device (102) 
through the communication path; and actuating the 
downhole device (1 02) in response to the hydraulic 
fluid, characterised in that the step of transmitting 

45 a hydraulic fluid comprises utilising hydrostatic 
pressure from an annulus surrounding the down- 
hole device (1 02) to urge the hydraulic fluid from the 
self-contained downhole hydraulic fluid source to 
the downhole device (102). 

50 

2. A method according to claim 1 , wherein the step of 
transmitting hydraulic pressure further comprises 
the step of operating a valve (144) from a closed 
position to an open position. 

55 

3. A method according to claim 1 or 2, wherein the step 
of actuating the downhole device (1 02) further com- 
prises setting the downhole device (102). 
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4. A method according to any preceding claim, further 
comprising the step, simultaneous with said trans- 
mitting step, of compressing air in an air chamber 
(118) to dampen the response to the hydrostatic 
pressure. 

5. A method according to any preceding claim, where- 
in the step of sending the signal comprises sending 
an acoustic signal from a surface installation (38) to 
the downhole electronics package (138). 

6. An apparatus (100) for actuating a hydraulically 
controllable device (102) disposed in a wellbore 
(22) comprising: a self-contained downhole hydrau- 
lic fluid source (134) storing hydraulic fluid proxi- 
mate the hydraulically controllable device (102); a 
hydraulic fluid passageway (136) providing a com- 
munication path between the self-contained down- 
hole hydraulic fluid source (134) and the hydrauli- 
cally controllable device (102); a valve (144) dis- 
posed within the hydraulic fluid passageway (136); 
and a downhole electronics package (138) receiv- 
ing a signal from the surface to operate the valve 
(144) from a closed position to an open position, 
thereby transmitting hydraulic pressure from the 
downhole hydraulic fluid source (134) to the hydrau- 
lically controllable device (102); characterised in 
that the device utilises hydrostatic pressure from an 
annulus surrounding the hydraulically controllable 
device to urge the hydraulic fluid from the self-con- 
tained downhole hydraulic fluid source to the hy- 
draulically controllable device (102), thereby actu- 
ating the hydraulically controllable device (102). 

7. Apparatus (100) according to claim 6, wherein the 
hydraulic fluid source (134) further comprises a 
housing and a sleeve slidabty disposed about the 
housing, the sleeve and the housing defining a hy- 
draulic fluid chamber therebetween having hydrau- 
lic fluid contained therein , the sleeve operating from 
a first position to a second position relative to the 
housing in response to hydrostatic pressure once 
the valve (1 44) is operated from the closed position 
to the open position. 

8. Apparatus according to claim 7, wherein the sleeve 
and the housing further define an air chamber (118) 
therebetween having air contained therein. 

9. An apparatus according to claim 8, wherein opera- 
tion of the valve (144) from the closed position to 
the open position allows the sleeve to operate from 
a first position to a second position relative to the 
housing in response to hydrostatic pressure in the 
annulus such that the air in the air chamber is com- 
pressed to dampen the movement of the sleeve 
from the first position to the second position, and 
simultaneously the hydraulic fluid in the hydraulic 



fluid chamber is urged from the serf-contained 
downhole hydraulic fluid source (1 34) to the hydrau- 
lically controllable device (102), thereby actuating 
the hydraulically controllable device (102). 

5 

Patentanspruche 

1. Eine Methode fur das Betatigen eines Tieflochge- 

10 rates (102), wobei dieselbe die folgenden Stufen 
umfasst: das Senden eines Signals an eine elektro- 
nische Tieflocheinheit (138); das Etablieren eines 
Kommunikationspfades zwischen einer alleinste- 
henden hydraulischen Tieflochflussigkeitsquelle 

15 und dem Tieflochgerat in Reaktion auf dasselbe Si- 
gnal; das Ubertragen einer hydraulischen Flussig- 
keit aus der alleinstehenden hydraulischen Tief- 
lochflussigkeitsquelle (134) in das Tieflochgerat 
(102) mittels des Kommunikationspfades; und das 

20 Betatigen des Tieflochgerates (1 02) in Reaktion auf 
die hydraulische Flussigkeit, dadurch gekenn- 
zeichnet, dass die Stufe des Obertragens einer hy- 
draulischen Flussigkeit das Anwenden eines hydro- 
statischen D rucks aus einem Ringraum umfasst, 

25 welcher das Tieflochgerat (1 02) umgibt, urn auf die- 
se Weise die hydraulische Flussigkeit aus der al- 
leinstehenden hydraulischen Tieflochflussigkeits- 
quelle in das Tieflochgerat (1 02) hinein zu zwingen. 

30 2. Eine Methode nach Anspruch 1 , bei welcher die 
Stufe des Obertragens des hydraulischen Drucks 
weiter die Stufe des Betreibens eines Ventils (144) 
aus einer geschlossenen Position auf eine geoffne- 
te Position umfasst. 

35 

3. Eine Methode nach Anspruch 1 oder2, bei welcher 
die Stufe des Betatigens des Tieflochgerates (102) 
weiter das Einstellen desselben Tieflochgerates 
(1 02) umfasst. 

40 

4. Eine Methode nach einem der obigen Anspriiche, 
welche weiter die Stufe des gleichzeitig zu der 
Ubertragungsstufe durchgefuhrten Zusammen- 
druckens von Luft in einer Luftkammer (1 1 8) fur das 

45 Dampfen der Reaktion auf den hydrostatischen 
Druck umfasst. 

5. Eine Methode nach einem der obigen Anspriiche, 
bei welcher die Stufe des Sendens des Signals das 

50 Senden eines akustischen Signals von einer Erd- 
oberflacheninstallation (38) an die elektronische 
Tieflocheinheit (138) umfasst. 

6. Ein Gerat (1 00) fur das Betatigen eines hydraulisch 
55 kontrollierbaren Gerates (102), welches in einem 

Bohrloch (22) positioniert ist, welches das Foigende 
umfasst: eine alleinstehende hydraulische Tiefloch- 
flussigkeitsquelle (134), in welcher hydraulische 
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Flussigkeit in der Nahe des hydraulisch kontrollier- 
baren Gerates (102) aufbewahrt wird; ein hydrauli- 
scher Flussigkeitsdurchgang (136), welcher einen 
Kommunikationspfad zwischen der alleinstehen- 
den hydraulischen Tieflochflussigkeitsquelle (134) 5 
und dem hydraulisch kontrollierbaren Gerat (102) 
erstellt; ein Ventil (144), welches innerhalb des hy- 
draulischen Fliissigkeitsdurchgangs (136) positio- 
niert ist; und eine elektronische Tieflocheinheit 
(138), welche ein Signal von der Erdoberflache 10 
empfangt, um auf diese Weise das Ventil (144) aus 
einer geschlossenen Position auf eine geoffnete 
Position zu treiben, und daher einen hydraulischen 
Druck aus der hydraulischen Tieflochflussigkeits- 
quelle (1 34) an das hydraulisch kontrollierbare Ge- is 
rat (1 02) zu ubertragen; dadurch gekennzeichnet, 
dass dasselbe Gerat einen hydrostatischen Druck 
aus einem Ringraum verwendet, welcher das hy- 
draulisch kontrollierbare Gerat umgibt, um die hy- 
draulische Flussigkeit aus der alleinstehenden hy- 20 
draulischen Untergrundflussigkeitsquelle in das hy- 
draulisch kontrollierbare Gerat (1 02) hinein zu zwin- 
gen, und auf diese Weise dasselbe hydraulisch 
kontrollierbare Gerat (102) zu betatigen. 

25 

7. Gerat (100) nach Anspruch 6, bei welchem die hy- 
draulische Flussigkeitsquelle (134) weiter ein Ge- 
hause und eine Hulse umfasst, welche verschieb- 
bar um das Gehause herum positioniert ist, wobei 
dieselbe Hulse und das Gehause eine hydraulische 30 
Flussigkeitskammermit einer darin enthaltenen hy- 
draulischen Flussigkeit zwischen denselben defi- 
nieren, und wobei die Hulse aus einer ersten Posi- 
tion auf eine zweite Position relativ zu dem Gehau- 
se in Reaktion auf einen hydrostatischen Druck be- 35 
wegt werden kann, wenn das Ventil (144) von der 
geschlossenen auf die geoffnete Position gesteltt 
wird. 

8. Gerat nach Anspruch 7, bei welchem die Hulse und *o 
das Gehause weiter eine Luftkammer (118) zwi- 
schen denselben definieren, welche Luft beinhaltet. 

9. Gerat nach Anspruch 8, bei welchem das Bewegen 
des Ventils (144) aus der geschlossenen Position 45 
auf die geoffnete Position es der Hulse enmoglicht, 
sich von einer ersten Position auf eine zweite Posi- 
tion relativ zu dem Gehause in Reaktion auf einen 
hydrostatischen Druck in dem Ringraum zu bewe- 
gen, so dass die Luft in der Luftkammer zusammen- so 
gedruckt wird, um auf diese Weise die Bewegung 
der Hulse von der ersten Position auf die zweite Po- 
sition zu dampfen, und gleichzeitig die hydraulische 
Flussigkeit in der hydraulischen Kammer aus der 
alleinstehenden hydraulischen Tieflochflussigkeits- 55 
quelle (134) in das hydraulisch kontrollierbare Ge- 
rat (102) zu zwingen, und auf diese Weise das hy- 
draulisch kontrollierbare Gerat (102) zu betatigen. 



Revendications 

1. Precede d'actionnement d'un dispositif en fond de 
trou (1 02) comprenant les phases suivantes ; envoi 
d'un signal a un paquet electronique en fond de trou 
(1 38) ; etablissement d'un circuit de communication 
entre une source de fluide hydraulique autonome 
en fond de trou et le dispositif en fond de trou en 
reaction au signal ; transmission d'un fluide hydrau- 
lique depuis la source de fluide hydraulique auto- 
nome en fond de trou (1 34) vers le dispositif en fond 
de trou (102) par le biais du circuit de 
communication ; et actionnement du dispositif en 
fond de trou (1 02) en reaction au fluide hydraulique, 
caracterise en ce que la phase de transmission 
d'un fluide hydraulique comprend {'utilisation de la 
pression hydrostatique depuis un espace annulaire 
entourant le dispositif en fond de trou (1 02) pour ra- 
mener de force le fluide hydraulique depuis la sour- 
ce de fluide hydraulique autonome en fond de trou 
vers le dispositif en fond de trou (1 02). 

2. Procede selon la revendication 1 , dans lequel la 
phase de transmission de pression hydraulique 
comprend en outre la phase d'actionnement d'une 
valve (144) entre une position fermee et une posi- 
tion ouverte. 

3. Procede selon la revendication 1 ou 2, dans lequel 
la phase d'actionnement du dispositif en fond de 
trou (102) comprend en outre I'orientation du dispo- 
sitif en fond detrou (102). 

4. Procede selon I'une quelconque des revendications 
precedentes, comprenant en outre, en meme 
temps que ladite phase de transmission, la phase 
de compression d'air dans une chambre pneumati- 
que (118) pour amortir la reaction a la pression hy- 
drostatique. 

5. Procede selon I'une quelconque des revendications 
precedentes, dans lequel la phase d'envoi du signal 
consiste a envoyer un signal acoustique entre une 
surface d'installation (38) et le paquet electronique 
en fond de trou (138). 

6. Appareil (100) d'actionnement d'un dispositif a 
commande hydraulique (102) prevu dans un puits 
de forage (22) comprenant : une source de fluide 
hydraulique autonome en fond de trou (134) stoc- 
kant le fluide hydraulique pres du dispositif a com- 
mande hydraulique (1 02) ; un passage de fluide hy- 
draulique (136) assurant un circuit de communica- 
tion entre la source de fluide hydraulique autonome 
en fond de trou (134) et le dispositif a commande 
hydraulique (102); une valve (144) prevue a I'inte- 
rieur du passage de fluide hydraulique (136) ; et un 
paquet electronique en fond de trou (138) recevant 
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un signal de la surface pour solliciter la valve (1 44) 
entre une position fermee et une position ouverte, 
transmettant ainsi la pression hydraulique entre la 
source de fluide hydraulique autonome en fond de 
trou (134) et te dispositif a commande hydraulique 5 
(1 02) ; caracterise en que le dispositif utilise la pres- 
sion hydrostatique depuis un espace annuiaire en- 
tourant le dispositif a commande hydraulique pour 
ramener de force le fluide hydraulique depuis la 
source de fluide hydraulique autonome en fond de 10 
trou vers le dispositif a commande hydraulique 
(1 02), actionnant ainsi le dispositif a commande hy- 
draulique (102). 

7. Appareil (1 00) selon la revendication 6, dans lequel 15 
la source de fluide hydraulique (134) comprend en 
outre un logement et un manchon dispose de ma- 
niere coulissante autour du logement, le manchon 

et le logement d6finissant une chambre de fluide 
hydraulique entre ceux-ci, avec du fluide hydrauli- 20 
que contenu dans cette derniere, le manchon pas- 
sant d'une premiere position a une seconde posi- 
tion par rapport au logement en reaction a la pres- 
sion hydrostatique une fois que la valve (1 44) passe 
de la position fermee a la position ouverte. 25 

8. Appareil selon ia revendication 7, dans lequel le 
manchon et le logement definissent en outre une 
chambre pneumatique (118) entre ceux-ci avec de 
I'air contenu dans cette derniere. so 

9. Appareil selon la revendication 9, dans lequel I'ac- 
tionnement de la valve (144) de la position fermee 
a la position ouverte permet au manchon de passer 
d'une premiere position a une seconde position par 35 
rapport au logement en reaction a une pression hy- 
drostatique dans I'espace annuiaire de sorte que 
I'air situe dans la chambre pneumatique est corn- 
prime pour amortir le mouvement du manchon de 

la premiere position a la seconde position, et simul- 40 
tanement le fluide hydraulique dans ia chambre de 
fluide hydraulique est ramene de force depuis la 
source de fluide hydraulique autonome en fond de 
trou (134) vers le dispositif a commande hydrauli- 
que (1 02), actionnant ainsi le dispositif a comman- 45 
de hydraulique (102). 
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